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Defenseless in the Air 


I P war wore declared tomorrow, what would we do for 
aircraft? Tills question is not being asked by the aircraft 
industry but by the War Department. It is not easy to make 
a satisfactory reply to this question which involves one of the 
most important problems of national defense. 

There are now three possible methods of attack from enemy 
countries: by air, by sea and by land. Under modern con- 
ditions of warfare an attack by air is so much more probable 
than any other kind that it has been considered as the first 
stage of hostilities by practically every country. As the main 
manufacturing plants of the country are within easy bombing 
range of our borders, onr defenseless condition against air 
raids becomes apparent. 


In case war were declared within the next year, neither the 
Navy nor the Army with their present equipment could meet 
a modern enemy air force with the hope of defeating it. 
Blue prints and experimental aircraft would only constitute 
a potential force that could become' effective in six months or 
in a year, and only it the producing plants remained intact. 
The public is averse to the discussion of the possibility of war 
menace because it feels that the United States is so fortunately 
situated and so wealthy that no country would ever attack 
our mainland. This is probably true. 

But we have the Panama Canal, we have Hawaii, the Philip- 
pines and Alaska beside important interests in all parts of 
the world. Heretofore our Navy could be relied upon to up- 
hold our State Department in all questions affecting American 
rights and honor. It is probable that an enemy would choose 
its place for a conflict and that would be where its aircraft 
could operate with the greatest efficiency against our naval 


ccs -granting 


developed as they are at present. 

Without air forces no navy can operate successfully, and 
troops cannot be transported in the face of aerial opposition. 
Confronted by this situation, the American foreign policy 
will have to be modified to meet our impotent position in 
the air. Heretofore a naval or military demonstration would 
have prompt effect : but without an effective air force our 
former strength would only be an exposure of weakness. 

The answer to the question of the War Department is an 
adequate standing air force, proportionate in potentiality to 
our Army and Navy. This does not mean an air service, cor- 
responding to 5 per cent of the military and naval appro- 
priations. It means that here is a place where a dollar spent 
for preparation will save thousands which would have to be 
spent in an emergency. 

That the equipment of a standing air force would be up to 
the latest requirements in engineering development is not 
possible in the air any more than it is on the sea. Aircraft, 


like seaeraft, start to be obsolete the day they ore commis- 
sioned. Blit an air force of pursuit, bombardment and attack 
ready to operate at the start of hostilities is essential even 
if some of the ships are a year or two behind the latest ex- 
perimental types. A navy cannot be built after war is 
declared, and likewise an air force cannot be trained and 
organized in time to be effective unless there is at least a 
force always in readiness to act as our first line of defense. 


A Far-Seeing Plan 

T HE new project of the British air ministry whereby all 
British airways would be operated liy a single corpor- 
ation, adequately financed and being assured of continuing 
contracts for the duration of ten years, is perhaps the most 
striking illustration of the importance commercial aviation 
has assumed since the war. 

The plan of the British government to cooperate to the 
extent of about $5, (100, 0(10 with n privately managed air 
transport corporation resembles broadly a scheme discussed 
in France witli a view to unifying the presently dispersed 
efforts of half a dozen airway companies. In France the 
principle of the ten year concession is already accepted in 
principle, and it is even suggested that a thirty year period 
may be required to make the air transport firms “fly by 
themselves.” 

The whole question of airway subsidies may now receive 
more attention in this country, and if a plan could lie evolved 
which would not offend American prejudice against subsidies, 
it might build up commercial aviation ill the United States 
more quickly and at a lower cost than any otlici form of 
assistance. 

An indirect air subsidy for commercial aviation would 
probably not lie opposed as much as was the shipping project, 
for tile latter would have mainly benefited our coastal regions, 
whereas an air subsidy would lie lo the advantage of almost 
every section of the country. 


American Entrants in the Schneider Race 

T HE news that the National Aeronautic Association has 
entered three seaplanes hi behall ol the United States 
Xa.vy in the forthcoming Schneider Clip race, the European 
seaplane speed classic, will he welcomed by all who are eager 
to see American aircraft participate in foreign contests. 

Aviation, which has been advocating such a course for 
the past three years, is particularly gratified by the Navy’s 
patriotic stand and hopes that American designing and oper- 
ating skill will come out with flying colors from this inter- 
national criterion of seaplane excellency. 


Optical Altitude Indicator for Night Landing 

By John A. C. fF arner 

Bureau of Standards 


That practical commercial aviation has come to stay must 
be admitted by even the most skeptical. The rapid advance 
which the past few years have witnessed is unmistakably the 
forerunner of greater activity in this comparatively new field 
of communication and transportation. It is at oiice evident, 
however, that the greatest benefit cannot be derived from the 
use of aircraft as commercial carriers unless their operation 
can be extended over the full twenty- four hour day; for their 
inactivity during the hours of darkness robs them to a great 
extent of their advantage over the systems of ground trans- 
portation. 

For this reason the problem of living at night mid under 
other conditions of low visibility is now demanding the at- 
tention of many aeronautical experts. We must equip our 
airways and aircraft with suitable means tor .surmounting 



Fig. 1. The Jenkins night altitude indicator 


tlio obstacles offered by these adverse conditions. This of 
course involves the installation of markers and beacons clearly 
to define the routes and fields, and also the equipping of 
aircraft with suitable instruments for navigation and landing. 
One of the most ingenious of the devices intended for use 
in night landing, especially emergency landing, is a very 
simple optical instrument known 11s the Jenkins night altitude 
indicator. 

Referring to Fig. 1, we note three projectors: A, B, and 
C, each of which is equipped with an incandescent lamp 
properly mounted at the upper extremity to project a beam of 
light downward through the tube to the ground or water 
upon which a landing is to be made. Two of these pro- 
jectors: Ii and C, ore attached rigidly and parallel to each 
other to the side of the aircraft, while the third, A, is made 
rotatable (upon rails V and /•.’) through a certain angle in a 
plane paral'el to the fore-and-aft axis of the ship. Motion 
of A is brought about by the aviator who manipulates a hand- 
wheel operating through a pinion mating with rack F. 

Projectors B and C are each equipped with an object screen 

•N.A.C.A. Technical Now No. 123. ^ In nqi. 


which provides a characteristic image on the landing surface; 
as shown in Fig. 2, a rectangular bar is projected by B and 
two blunt arrowheads by C. The ground image from A is 
the altitude figure representing the particular altitude for 
which the projector is set. 

In determining the altitude of the aircraft the pilot simply 
turns the wheel attached to the pinion mating with rack F 
until the light-beam from .1 intersects that from C at the land- 
ing surface. As A rotates, a toothed metal disc G attached 
to A and extending through the walls of the projector tube 
into the light-beam is caused to rotate in a definite manner 
by virtue of the action between the teeth of G and those of 
the fixed rack with which they engage. The rotating disc 
acts as a rotatable object screen, for it is pierced by openings 
in the form of the altitude numerals corresponding to the 
particular setting of the projector. Thus it is that the image 
seen upon the landing surface between the arrowheads pro- 
jected by C is that of the altitude numerals cut in G, through 
which the light passes. 

The altitude may also be observed on the transparent scale 
11, for an opening in the case containing the illuminating 
element of A allows a beam of light to fall upon the scale 
graduation which corresponds to the particular setting of the 
projector at which the ground images are seen to meet. The 
intersecting beams (from A and C) form two sides of a tri- 
angle whose altitude, determined with the instrument, is also 
that of the aircraft above the landing surface. 


Inasmuch ns 50 ft, is the lowest direct indication of altitude 
for the instrument described, the illuminated bar image pro- 
jected by the fixed source B is employed in estimating altitudes 
of less than 50 ft. It will be seen that as the aircraft ap- 
proaches the ground 

jeetors stationary, 
the numeral “56" 
will move from the 
arrowheads toward 

prevailing altitude is 
then estimated by 
observing the posi- 
tion ol the altitude 

image with respect 






arrowheads. For e 
ample, an altitude 

of 25 ft. would be 
indicated when the 
numerals were ob- 
served midway bc- 

images as shown by 
Kg. 2. The maxi- 
mum direct indica- 
tion of the instru- 
ment is 500 ft 

The night altitude indicator described has been used in 
Great Britain. Tests of the instrument conducted in this 
country have shown satisfactory results.! 

The Germans have developed several types very similar 
in principle to the Jenkins device. One of the most interest- 
ing of these involves the projection of a beam downward 
and forward from a light-source fixed to the tail of the air- 
craft. Diffusely reflected rays are in turn thrown upward 
from the landing surface and pass through an optical 
arrangement in the cockpit where the pilot may observe his 
altitude by noting the position cf a spot, of light against a 
transparent scale. 
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Various possible modifications and improvements of the 
above instruments arc readily apparent. For example, the 
Jenkins indicator might be simplified by omitting the second 
projector (B) whose advantages arc of doubtful iportancc; 
for at altitudes below 50 ft. a pilot would generally pre- 
fer to watch the landing area ahead of him rather than to 
observe the ground images and estimate their relative 
positions. 

Further simplification might be effected by having both 
projectors (A and C) fixed to the aircraft in definite posi- 
tions. In this case the beams of light would intersect at the 
landing surface for only the one chosen altitude to which the 
arrangement had been adjusted. Other altitudes might be 
estimated by noting the separation of the images. For such 
purposes it would be desirable to have the projected images 
characteristic of their source; otherwise difficulty would arise 
in readily determining whether the forward or aft image was 
leading. 

To the writer’s knowledge no tests have been conducted 
in this country to determine the characteristics of the German 
adaptations as mentioned above. However, one might 
reasonably doubt the feasibility under all conditions of using 
the diffusely reflected rays from a landing surface for other 
than direct observations. 


nir hose at water outlet. Pour a quantity of the oil generally 
used for the engine into each cylinder so ns to cover the head 
of the piston. 

On Liberty Engines remove camshaft housing cover, plug 
at propeller end and pour in one quart of clean engine oil. 

Turn the engine veiy slowly by hand through two complete 
revolutions of the crank shaft to distribute the oil over the 
cylinder walls. Fit spark plugs into all cylinders. Grease 
with mineral jelly all bright parts and all unpointed aluminum 
parts exposed to the air. Clean oil filters. Clean rotor path 
•in distributor head with light oil and cheese cloth. Coat all 
parts of breaker mechanism with a light film of melted vase- 
line applied with n hrnsli. Clean all contacts and parts of 
magneto. 

Fit blank flanges over exhaust ports. Fit, covers over all 
open water pipes, oil plugs, air pipes and gasoline connections. 

engine when it is subsequently installed in an airplane. Cover 
whole engine with a sheet or a piece of old fabric. 

Label engine with details of work done on it, whether it is 
serviceable or requires overhauling and of any parts that are 
missing. Make entries in the log book to the effect that the 
engine has been prepared for storage, and that oil has been 
placed in the cylinders. 

If possible, rotate the engine once a week during storage. 


New Type of Radiator Shutter 

Aircraft Hying under varied climatic conditions require, 
as pilots well know, a means for varying the exposed area of 
the engine radiator, else the powerplant will either overheat 
or freeze. The Engineering Department of tile Aeremarine 



Light ireiglit radiator shatter, shaira closed and open, pro - 
dnerd by the Aeromarinc Plane *£* Motor Co. 


Plane & Motor Co. of Keyport, X. J., recently developed a 
rndintor shutter built entirely of duralumin and 3s alloy, 
which is probably the lightest and strongest radiator shutter 
yet constructed. It has a net area when closed of 340 sq. in. 
or 2.36 sq. ft. and weighs 3 lh. 6.5 oz., or about 23 oz. per 
square foot. 

The tubing used in the construction is of streamline form 
and drawn by a particular process adapted by the Aeromarine 
Company. All duralumin parts are carefully heat treated 
after manufacture. 

This type of shutter is readily adapted to any standard 
radiator construction, and will shortly be put on the market. 


Short-Time Storage of Engines 

Valuable instructions for the preparation of aero engines 
for short-time storage are contained in a technical memoran- 
dum recently issued by the Canadian Air Force, which is 
reproduced below. 

Engines should be stored on a suitable stand constructed 
so that no part of the engine rests on the floor, so that the 
weight is taken on the correct supporting surfaces and so that 
the engine can be turned. 

Wipe off engine to remove excess oil, dirt, etc. Blow out 
all water passages with compressed air if available. Insert 


New British Airway Scheme 

An interesting scheme whereby tile British public and the 
Air Ministry would each put up £1,000,000 for developing 
British airways and for setting British aerial transportation 
on a sure basis, is outlined in a report issued on Feb. 23 by 
the Air Ministry. This report puts an entirely new aspect 
on the future of British airways. 

One of the first things which the new Minister, Sir Samuel 
Honre, did on his appointment was to ask three eminent 
business men to form a committee and quite impartially go 
into the whole question of State assistance to aerial transport. 
Their recommendation, in short, is to do away with all existing 
methods and establish one great British air corporation, sub- 
sidized over a period of ten years by the Government In 
the committee's view, the time has come to tackle the whole 
question of 100 m.p.li. British airways in a big, broad, busi- 
ness-like way. 

What may happen is this : If the report is accepted and acted 
upon, on air corporation will be formed which will go to the 
public for ail immediate subscription of £500,000 out of a 
total capital of £1.000,000. To the investor the inducement, 
apart from the vital national import of successful airway 
system, will be that the Government in the form of a subsidy, 
the details of which are to be agreed upon Inter, will pay 
to the corporation the sum of £1,000,000 spread over ten 
years. That will be tile corporation’s main asset. There is 
a provision under the committee’s recommendations that in- 
vestors in the ordinary shares should receive a cumulative 
dividend of 10 per cent per annum. 

With this State assistance of £1,000,000 for ten years, the 
British Air Corporation, having its own capital of £1,000,000, 
could establish British airways permanently and the Govern- 
ment could then step back and allow the corporation to “fly 
by itself.’’ It is recommended by the committee that the Air 
Ministry should exercise a minimum of control over the 
operations of the corporation, which should act as far as 
possible upon its own iniative and take its own risks. 

The £1,000,000 from tile State spread over ten years would 
not be a gift for the corporation. There is a provision that 
after the 10 per cent dividend has been satisfied the balance 
of profits in any given year are to lie divided equally between 
the shareholders and the Government. The Government, 
therefore, stands to get its £1,000,000 hack. The proposed 
State payment is really in the form of a deferred loan to the 
company for the joint move. 

It is believed in air transport circles that the three existing 
operating companies, the Handley Page Transport, Instone 
Air Line and Daimler Company, may come together immedi- 
ately with a view to presenting some joint scheme to the 
authorities. 




Seaplanes-Present Status of the Question 


By C. R Fairey, F.R.Ae.S. 


At the Air Conference held in London, England, Feb. 0 and 
7, 1923, C. It. Fairey, the British seaplane constructor, read 
a highly interesting paper in which he dealt with the seaplane 
from the engineering and operational acupoints. In view 

air transport over the ejteuded water ways and coastal areas 
of the United States and also in connection with national de- 
me, M r. Fairey's paper is reproduced below verbatim except 
e been summarised. EDITOR. 


w sections which hare bi 


nn unsettled problem. The two n 


die! sited bv I 
The 11111111 advantages of the flying 
strut-tare weight, (urge reserve ' 




of tlic I 

. which there are the following drawbacks: 

Eccentricity of centers of thrust, gravity s'' 
coupled with the necessity of * ' 


flying boat on tbs- following counts: lateral stabili't. 
concentricity of forces with improved performance and ease 
of control; ease of handling and repair; compartniented floats 
with less risk of loss. It has however the following disad- 
vantages: High sti-ueturo weight percentage; large fuselage 
stresses set up by floats and tssil float: dilbcullv in mooring 
and handling on water. 

Generally speaking it would appear that the advantage 
lies with the float type for small machines, and with the 
flying boat for large ones, but this viewpoint must be mod- 
ified if any one feature of either type is desired in preference 
to an average ol superiority. 

The rptestion round which the greatest controversy has 
raged is that of seaworthiness and this term is not iisuallv 
properly defined. The conditions of seaworthiness must first 
be studied and are usually totally different when the machine 
is under power or if it is to In- assumed that the engine has 
failed and the machine is adrift. The very iguilitics which 
make for improvement in the one case are frequently a dis- 
advantage in the other. 

If we first consider the case of taking olf the water we find 
it brings out a marked divergence as between the single-step 
and the two-step types. The two-step endeavors to adhere rig- 
idly to a certain angle of attack on the water and even at con- 
siderable speed there is not sufficient air control to regulate 
this angle through a very large range. With the single-step 
the machine is not stable on the water fore and aft when 
hydroplaning; and all the control must come from the ail- 
surfaces, hut a very large range of control is available and 
can be used by the pilot to ride over a rough sea which the 
two step type, either hoot or float, tends to plunge into. In 
this connection it is interesting to compare for the twin-float 
type the difference in behavior between flic single step-type of 
float and the two-step or alternatively the long type of float 
naturally stable on the water. 

Take the ease of the single-step type with no buoyancy aft 
of tile step and with the tail end of the machine supported on 
a quite heavily loaded tail float: the pilot when hydroplaning 
has the maximum control of the angle of the maciiinc immedi- 
ately the tail float is lifted clear of the water and the machine 


is poised upon the area immediately in advance of its single 
step. There is not even a buoyancy chamber aft as with the 
intermediate type to interfere with this control. Obviously 
this type of machine is easy to manipulate over a swell by 
use of the air controls. 

Now considering tile type with long floats, the machine will 
endeavor to maintain its own angle and there is a strong 
tendency to plunge into an advancing sea. The advantage is 
obviously with the single-step type. 

But when we consider tile reverse case, when the engine 
has stopped and the machine is assumed to be adrift with 
the sea anchor out and is head on fo the sea and drifting 
astern, it is obvious that the heavy loads imposed on the tail 
float apply serious stresses to the fuselage at or about the 
region of the pilot’s scat with consequent risk of break up 
and loss of the machine, and these loads are accentuated by 
the wind load on the wings which are presented at a con- 
siderable angle of attack. In the ease of the long float, how- 
ever, tlic machine rides on the water without involving any 
stress on the fuselage other than that due to the weight anil 
tlu- wings are presented to the wind at a lower angle of attack. 
We have here two opposite cases of seaworthiness in which 
one type or the other gets the advantage according to the 
conditions. 

When landing on the water the conditions again favor the 
i-stop type ns the angular range available can he used 
le pilot to make a landing in the best, attitude possible 
o risk of a sea striking the stern of the float 
so far aft as to cause nil upsetting couple throwing the ma- 
chine over forward. 

In connection with taking off on smooth or rongli waters it 
is interesting to note that one of the worst conditions is that 
of a swell on a smooth sea in practically calm air. 

Another important condition f 
turning across wind. Under th 
setting couple is applied to tlic 
nuu-hine over sideways. This is t 
to the fore-and-aft line of the inn 
boat or single-float types the use of very large wing tip floats 
and gives to the twin-float n considerable advantage. 

Other seaworthiness conditions are largely structural and 
at variance witli the structure weight, Largo reserve buoy- 
ancy in hull and wing tip floats will give greater safety at 
the price of increased weight ami head resistance, and natur- 
ally the stronger a float is limit and the more bulkheads are 
included the heavier it must he. 

Similarly light fabric covered wings cannot possibly with- 
stand the force of the water when conditions are x*ough 
enough for seas to break over them and it is a difficult matter 
in the boat type to give the lower wing clearance in this re- 
spect. The metal cantilever wing is here n great advantage. 
Fabric covered tail planes mid elevators are easily daumieed 


possibilities in the cantilever form of wing construction ve- 
in the skin is stressed ns part of the structure. 

Seaworthiness is largely a matter of size in seaplanes as in 
ships, and seaplanes cannot reasonably be expected to be any 
better than their equivalent size in boats and yet flying boats 
have been successfully handled in a sea which motor boats of 
equal displacement could not negotiate. In large sizes the 
improved structure weight of seaplanes will give an available 
margin of weight to be used for their improvement in sea- 
worthiness and local strength. 

The conditions of taxiing or handling at slow speed in 
relatively smooth water present veiy little difficulty by the use 
of suitable water rudder inter-geared with the air rudder. 
In coming up to an anchorage and for ease in -picking up a 
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mooring the advantage is greatly with the boat type which 
can be handled in a similar manner to a motor boat. 

When used from rivers or lakes of small size many of these 
seaworthiness conditions do not have to be studied and the 
corresponding saving in structure weight can be used to the 
advantage of the machine in load carried or performance, 
which is also desirable from the point of view of quick take- 
off with a view to clearing trees or obstacles on the banks. 

Handling 

The present methods ot handling seaplanes, in launching 
and bringing them ashore, can be described as deplorable, 
and is the chief obstruction to their greater use and until these 
methods are improved must be a bar to their commercial use 
except in certain special cases. I refer to the use of inclined 
slipways coupled with beach axles. The machine is brought 
up to the slipway and a special beach axle shaped to the 
bottom ol the float or hull is attached in position underneath 
it by men in waders. The machine is then hauled nshore by 
winches or man-power. The reverse case is used in launching 
and the nuu-hine is retained on the beaeli axle for the purpose 
of handling on land. 

For small or large machines the method lias hardly been 
improved in ten years and the resulting damage to machines 
and the expense of operation accounts not only for the nn- 
populantv ol seaplanes for certain operations lint also for the 
nearly prohibitive cost. Many improvements have been sug- 
gested, some highly practicable of which, only a few can be 
mentioned. 

For small machines in sheltered water the tidal slipway de- 
signed by Oswald Short is one of the best and most practicable 
methods. In this a pier extends out into the river or harbor 
and attached to its end is a floating pontoon of such size that 
when a seaplane is alongside and broadside on, the wing tip 
clears the pier. The pontoon is anchored to the pier but ar- 
ranged to rise or fall with the tide. A large crane with 
sufficient throw on the arm launches the machine in tlic water 
clear ol the slipway so that the machine can be brought up 
in any state of tlic tide for loading or unloading without the 
use of waders or undue amount of labor. 

In view of the fact that lor pure seaplane purposes tile' 
amphibian has certain disadvantages as to weight and head 
resistance it would seem possible for ordinary seaplanes to 
mount small wheels in the floats themselves of insufficient size 
to cause serious resistance in the water, to lie used in place 
of the beach axle. These wheels which would not he large 
enough to enable the machine to he used as a true amphibian 
would give all its advantages in this respect hut without the 
corresponding disadvantage of increased weight or water re- 
sistance. 

Another very practical suggestion, also due to Mr. Short, 
is that of the floating shed which is mounted on pontoons and 
has a hinged slipway projecting into the water. The machine 
is taxied on to the siipu-ay which can be lifted by compressed 
air. Similar sheds in which the machine is floated direct under 
cover are also possible. 

lor large machines with proper anchorage there is no 

such machines are preferably housed under cover it would he 
a great advantage for stations to be constructed with canals 
leading right into the sheds in place of roads and a system of 
lochs for bringing the machines in. If it were desired" to have 
access to the hull below the water-line it would be possible 
to arrange lor the pumping out of the basins inside the shed 
so Hint the machine could he settled down on the proper- 
shaped stocks. This would have the advantage that the 
process of getting the more or less delicate hull supported 
would he done with the machine not exposed to the wind. 
Tile original cost of such a station would be repaid by the 
decreased amount, of damage to hulls when handled by present 
methods. A good step in this direction is the Admiralty ex- 
perimental floating slipway now under test and a further ex- 
periment is being carried out with a beachtrolley for larger 
machines fitted with floats, controlled by compressed air and 
arranged to he submerged under the machine. 

Although in some situations seaplanes can be moored for 
long periods, and are best operated from moorings, it is 
essential that such a mooring should be extremely strong. No 


anchor of sufficient weight can be carried on the machine 
itself since mooring a fully rigged seaplane is analogous to 
mooring a yacht witli the sails set and there is the further 
objection that considerable water soakage takes place and 
materially increases the weight of the bull. With improved 
float construction and possibly with the rise of metal hulls it 
is possible this objection will be overcome. 

The question of handling seaplanes is one of the greatest 
importance since small machines cannot be moored for long 
periods. In fact Inigo boats of the F. type* have been known 
to “kite” at their moorings in a gale and until the mechanical 
difficulties of reefing or folding wings on the water can be 
overcome with the resulting increased difficulties ol stability 
when so folded or reefed, proper housing is essential except 
in very sheltered places. 

The seaplane pilot when landing head to wind may be dead 
across a tide of 8 or 10 knots which would he equivalent to 
landing with considerable drift. It is a remarkable fact tturt 
experienced seaplane pilots appear to be able to see the tide 
even in unknown harbors and to make a correct landing 
splitting the difference between wind and wafer speed. 


It is, of conrse, impossible ill the scope of a single paper 
to deal with even a small fraction of the problems in seaplane 
design. The writer only proposes to touch on one or two 
outstanding points which most affect the comparison with the 
airplane. 

The principal features that affect the design of seaplanes as 
compared with airplanes are, the water resistance of the hull 
or floats which in addition to imposing limits on the surface 
and power loading have considerable effect on the propeller 
design, and the influence that type, arrangement, and dimen- 
sions have on the structural weight. Each type of seaplane 
has its special problems in stability, control mid strength of 
structure. 

It is a common characteristic of all usual float or hull 
forms that the resistance rises rapidly with the speed In nn 

resistance falls more or less and as the total weight is bv then 
partially air-hornc and the propeller efficiency is improving 
with the speed the worst condition in taking off Hie water 
usually rises at or about this speed. Some hull shapes de- 
velop two snclt “humps". 


Effects of "Hump Speed" 


The hump speed lias two principal effects on Hie machine 
design. In the first case a margin of power must be allowed 
so Unit the machine can pass the hump speed with a reasonable 
acceleration and this in itself is a limiting factor ns to the 
total weight per lip. to be carried. Secondly, it affects the 
propeller design owing to the necessity for obtaining consid- 
erable thrust at low forward speeds with correspondingly bad 
effect on the top speed of tile machine. 

Assuming that machine and propeller are designed for 
taking off on snrootli water in a flat calm it will lie satisfactory 
tinder most, average conditions. Conditions likely to prevent 
the machine leaving the water are either rough water or the 
ease mentioned betore of a swell and a flat calm. 

With early seaplanes the hump speed curve projected 
through that of the power available in nearly every ease. I 
have found in practice that such a machine will give little or 
no trouble in taking off, although theoretically it cannot leave 
the water at all. On the other hand a machine whose power- 
required clings closely to, hut does not necessarily project 
through, the power available enrve is much more difficult in 
operation. It would appear to he a question of acceleration 
rather than actual power. In the first case the machine 
passes through the hump speed with a momentum acquired 
by early acceleration mid in the second ease the machine is 
unable to accelerate sufficiently to realize this condition. 

This feature of the water resistance is the principal one 
in which the designs of seaplanes are limited in comparison 
with that of airplanes, for in addition to the necessary power 
to overcome it, it is impossible to ltse the most efficient pro- 
peller from the point of view of speed. Further, in order to 
obtain a propeller that shall give a high thrnst at low speed 
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it is necessary to use larger a diameter than would be the 
case tor the land machine propeller. This again reacts on the 
machine by increased weight of chassis to give the required 
clearance and the Inigo propeller diameter hampers certain 
seaworthiness conditions as mentioned previously. 

In one respect the large diameter and low pitch of the pro- 
peller are no disadvantage and as will be noted from the 
curves it results in an improved climb after the machine has 
left the water. 

This question could be dealt with in two ways — one by the 
variable pitch propeller on which experiment is now taking 
place. Given control on the pitch very much improved results 
could be obtained and greater loads lifted for a given power. 
An alternative, and seemingly easier solution, would be the 
provision of a two-speed gear on the engine, the gear ratios 
being arranged so as to give maximum engine revolutions un- 
der two conditions (1) at hump speed for the machine (2) 
at maximum or cruising speed according to which was desired. 

This is a course I have been advocating for some time and 
I would take this opportunity to impress upon engine de- 
signers the urgent need of this feature for seaplane work. 
It would seem that an engine fitted with an epicyclic gear 
would be particularly adaptable for this purpose as it would 
avoid the necessity of a clutch or gear-changing mechanism. 
The alternative gear could he engaged by means of a brake- 
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band exactly in the manner of a Ford car and the only neces- 
sary operation by the pilot would be to hold in a low gear 
until the machine had passed the hump speed. 

Mr. Faircy here showed a set of curves indicating the 
structure weight of some representative seaplanes and air- 
planes. These curves appear to illustrate the lecturer's con- 
tention that the average advantage lies with the float type for 
small machine, and with the boat type for large ones. They 
also seem to indicate that large flying boats should be superior 
in performance to large airplanes, for while the structure 
weight curve of the flying boat starts at a very great disad- 
vantage to the airplane, it overhauls it in medium sizes, and 
passes it in large sizes, with no sign of the curve “turning up” 
in the case of the biggest flying boat built to date. This 
would indicate that the size limit for big flying boats is far 
from reached, whereas that of airplanes, while not necessarily 
in view, will probably be met first. 

The difficulties in handling large airplanes are tremendous, 
for they require unduly large airdromes which must have a 
hard surface when most flat country suitable for airdromes 
is of a soft nature. Flying boats, on the other hand, dispose 
of unlimited airdromes ns long os they fly over water, nor 
do they need the rate of climb for safety in taking off that 
an airplane does. Finally, big flying boats do not present 
the difficulties in handling which big airplanes do. 

Only practical experience of conditions in operation will 
provide designers with data on which to improve still further 
all classes of machine and there is not nearly enough informa- 
tion of this kind available. This case applies more particu- 
larly to seaplanes than to general ail-plane design. Questions 
of seaworthiness, handling, etc. can only he solved by full-scale 
experiment. Even after ten years of seaplane flying there 
has as yet been no proper comparison ever made of the 
relative seaworthiness qualities ot various types. Such ques- 
tions as landing and handling in rough seas are still largely 
a matter of speculation. A great step in this direction has 
heen made by the recent formation of the Development 
Squadron of the Royal Air Force and this scheme should 
provide exactly wliat is wanted by the designers if carried out 
on a sufficient scale. 


New York Air Defense Stations 

Owing to the reluctance of the -City of New York to sell 
to the Navy Department the piece of land on which Roekaway 
naval air station is situated, that station is in a state of sus- 
pended animation, and the Navy has no aircraft operating 
base in New York. The only air defense stations near New 
York are Mitcliel Field, near Garden Citv, L. I„ which is 
by the Army Air Service, and Miller Field. Now-dorp, 



New Belgian Air Line 

A new Belgian Air Line, the S.A.B.E.N.A., will shortly in- 
augurate an airway service between Brussels and London, 
with an extension to Cologne. Later it is proposed to create 
a service between Antwerp, Brussels, Strasbourg and Basel, 
and in the Belgian Congo between Matadi and Elisabethville. 
The latter service will not begin to operate before 1924. 


Are Huge Aircraft Carriers Worth While? 

Well Known English Naval Writer Voices Warning 


The following article which Hector C. Buwater, Hie English 
naval writer contributes to the Scientific American of March, 
1923, contains interesting views on the useful size of aircraft 
earners.— EDITOR. 

The description published in this journal dated December 
last, of the changes made in the design of the battle cruisers 
“Lexington” and “Saratoga” to equip them for their new r61e 
as aircraft carriers, raises anew- a question which has been 
discussed in British naval circles for some time past, namely, 
whether it is sound policy to employ as floating airdromes 
vessels of very large dimensions. As the arguments against 
this policy certainly appear to deserve consideration, it may 
be worth while to summarize them here. 

(1) Huge aircraft carriers are to be deprecated on econom- 


it a death trap to descending machines. The recent experi- 
ments with the British battleship "Agamemnon,” which was 
bombed from the air w-hen steaming at 15 knots under radio 
control, showed that a good percentage of hits can be 
reckoned with even when the attacking planes keep at a great 
height. The “Lexington” would, of course, offer a target 
nearly four times as large, and in time of war attacking planes 
wilMakc big risks in order to get their bombs fairly on the 

(3) The only advantage the "Lexington” has over the 
"Hermes,” a ship of two-thirds less displacement, is her ability 
to act as a landing ground for homing airplanes and her 
greater capacity for housing planes; but the first advantage 
might be nullified by a lucky hit in the opening engagement 



H.M.S. Argus, the most successful British aircraft carrier, which has a through flush deck for taking off and landing. 
Its great vulnerability to aireraft bombs is obvious, considering the sice of the target 


real grounds. As each unit cost a great deal of money, the 
total number of such vessels must in any case be limited, 
irrespective of the restriction imposed by the Washington 
agreement. Would it not be better to build three medium or 
four comparatively small carriers in place of two very large 
ones? For the cost of building one “Lexington” it would, 
no doubt, be possible to build two ships of the British 
“Hermes” type, 10,950 tons. Moreover, to concentrate prac- 
tically one-half of the aviation material of the fleet into one 
ship is to put “all the eggs in one basket,” and a somewhat 
fragile basket at that. A ship cannot be in more than one 
place at a time, and it is not difficult to visualize occasions 
when the possession of one or two additional aircraft carriers 
would make all the difference between success and failure in 
executing some problem of strategy or tactics. Another fact 
to be remembered is that the enemy would naturally make a 
determined attempt to destroy or disable these huge floating 
airdromes, knowing that the loss of one would be a terrible 
blow to the other side by depriving it of half its air force 
and thus rendering it partially blind. For this reason such 
ships would become the target for concentrated attack by 
submarines, aircraft and other weapons. 

(2) The aircraft carrier is exceedingly vulnerable, in that 
superficial injury which would not impair the fighting power 
of an ordinnry battleship or cruiser might put the carrier 
out of action. If the flying-off deck were holed by bombs 
or bursting shell, even of small caliber, machines could no 
longer alight on it, and the power to do this is the chief justi- 
fication for building very large carriers. The spacious deck 
of the “Lexington,” for instance, would present an inviting 
mark for bombing airplanes and long-range gunfire, and one 
direct hit might tear a huge gap in the light plating, making 
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of the war, while if the ship were sunk the loss of aviation 
material would be proportionately greater. In any case, many 
naval officers regard it as unnecessary to make special pro- 
vision for the landing on deck of airplanes after flight. This 
is no easy performance under the most favorable conditions 
prevailing in peace; it would be infinitely harder to accomplish 
under the conditions of battle, with the carrier probably 
steaming at full speed, making frequent changes of course, 
perhaps under a heavy fire and half obscured by shell 
splashes and powder fumes. The probability is, therefore, 
that in time of war an airplane which had once left the car- 
rier could not return to it, and must either be abandoned or 
left in the water until an opportunity occurred for salving it 
If this view be accepted, the principal argument in favor of 
huge floating airdromes ceases to have any point for airplanes 
can be Inunchcd with ease and safety from ships of relatively 
small dimensions, as has been proved in actual practice. 

The British Navy has two big aircraft carriers : the “Eagle,” 
an ex-battleship of 22,790 tons; and the “Furious,” ex-battle 
cruiser, of 19,100 tons. But its more successful carrier is the 
“Argus,” of 14,450 tons, and it is significant that in the 
“Hermes,” the first ship specially designed for this purpose, 
and not converted as the others -were, the Admiralty did not 
go above 10,950 tons. The impression in Europe is that the 
former American and Japanese battle cruisers are being trans- 
formed into aircraft carriers less on account of their inherent 
fitness for this work than because it furnished a means of 
saving these valuable shipstfrom the junkpile and adding floating 
airdromes to the respective navies more quickly than would 
have been possible if entirely new ships had to be designed. 
Probably, also, it was easier to obtin appropriations for 
converting the half-finished ships in question than for new 
construction. 


Value of Gliders to Aeronautical Progress 

Their Importance in Solving Technical Problems 


An interesting paper on "Gliders and their Value to Aero- 
nautical Progress” was read at the recent Air Conference held 
in London, England, Feb. 8, by Col Alec Ogilvie, C.B.E. 
Restrictions of space unfortunately prevent a reproduction 
of the entire paper except for the conclusions which are 
given below. 

Our readers wilt be interested to learn that Colonel Ogilvie 
actively participated in the gliding experiments which Oreille 
Wright undertook in the fall of 1911 at Kitty Hawk, N. C. 
The longest glide made then was just under 10 minutes, which 
took place in a high wind of 40 m.p.h. The gliding experi- 
ments made in the Rltan hills were carried out in much lighter 
winds, 15 to 20 m.p.h. and on the face of a hill with fairly 
easy gradients. These conditions which demanded a much 
higher degree of aerodynamic efficiency, which explains why 
three years passed before flights of 20 minutes duration coultl 
be accomp. bed. EDITOR. 

There would appear to he very little likelihood that engine- 
less airplanes can ever he of practical service in journeying 
from place to place or even that they will he much used for 
sport. The necessity of an up current of some kind to sup- 
port the machine renders the first almost impossible and 
confines the second to special localities. The sport of motor 
cycling would be a tainc affair if it were limited to hill climb- 
ing up special hills. 

Present Possibilities 

There are possibilities in the use of gliders for purposes 
of training pilots and there are certainly possibilities in the 
development of small sporting machines of 15 to 20 hp. ca- 
pable of horizontal (light with 5 lip. and doing 100 miles or so 
to (lie gallon, but the real immediate value of gliders lies as it 
always has done in the opportunity they afford of technical 
experiment in a simple and inexpensive manner. 

In experiments witli engine driven airplanes, the horse- 
power of the engine and the efficiency of the propeller are 
always difficult to estimate exactly. The detail design has to 
be carried out with care and attention in order to keep the 
percentage ol weight of tile structure within fairly close 
limits, while the cost of the experimental work is almost pro- 
hibitive to privato firms. 

On the other hand, with gliders the motive power, which 
is the force of gravity, is perfectly definite in amount, and 
always reliable, and for many purposes the machine can be 
built in a simple, rough and ready manner as long ns the 
external form is correct. 

There are two main technical problems in the commercial 
ail-plane of the day and it is suggested that solutions of either 
or of both are more likely to be found by means of exper- 
imental work with gliders than by other means. 

The first is the increasing of aerodynamic efficiency, to 
enable considerably greater londs to be carried for the same 
power or the same load with less power. The overall effici- 
ency, the ratio of lift to drag, or in other words the inverse 
of the gliding angle of the commercial airplane of the doj- 
is about 8 to 1, in some eases even less. To put the result in 
another way, about 60 hp. is required to earrj- each individual 
passenger for tile usual 3 hr. journey at a speed which is 
necessary to combat the normal wind conditions. This is 
obviously a verj- high figure and gives an indication of the 
reason for the high cost of aerial transport. It should he 
noted that in addition to the heavy fuel costs entailed by this 
poor elficienej’, there are heavy capital and insurance costs, 
all of which would come down if the overall efficiency eould 
be increased, as it is perfectly certain it could be provided that 
an adequate amount of experimental work can be done. 


The second problem for solution is the improvement of 
controllability at low flying speeds, so that in the event of an 
engine stoppage, the airplane can be landed in awkward 
fields with greater .safety than at present. 

It is well known to aeronautical engineer's that an airplane, 
the stalling speed of which lias been tested to be say 50 m.p.h. 
in good weather on a large airdrome, is never, in the event 
of a forced landing, glided in at a speed of less than 60 m.p.h. 
This additional 20 per cent over the stalling speed ndds greatly 
to the difficulties of the landing and to the shock in the case 
of an accident and would he entirely unnecessary if the pilot 
had an airplane over which even in gnsty weather he had 
complete control right down to the stalling' speed. This diffi- 
culty is such a commonplace among pilots that it does not 
occur to them to worry about it, but it is a problem to which 
a great deal of attention is being paid and to an attack on 
which the Aeronautical Research Committee is devoting a 
considerable amount of the resources at its disposal. The 
recent gliding competition nt Itford Hill showed how much 
room there was for improvement in the controllability of the 
airplanes entered, and instilled a belief that other compe- 
titions would cheaply and quickly effect such improvement. 

There can he little doubt tlmt these are only two instances 
out of many where we have good reason to expect substantial 
progress in aeronautics by means of experimental work with 

The writer would conclude by an appeal to business men 
who are interested in civil aeronautics, whether from a finan- 
cial point of view or otherwise, to put up prizes and so to 
stimulate competition among a large number of brains toward 
a solution of the problems which must bo solved before com- 
mercial aviation, ultimately to be a necessary bulwark of the 
country-, can become the practical economic proposition, which 
is the earnest hope of all present. 


New German Glider 



Darmstadt glider “Senator,” flown by Herr Forstner at the 
gliding meet at St. Andrensherg, Germany. Notice air speed 
indicator mounted in front of the pilot’s seat on a streamlined 
arm. How the pilot climbs into the cockpit is not apparent 
from this photograph 
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The Future in the Air 

Airplane history was made at Selfridgc Field, near Detroit, 
Midi., recently, when every speed record for airplanes was 
broken by a large margin. Lieut. Russel L. Maughan, of the 
Army Ail- Service, flew his plane at the rate of 248.6 m.p.h.; 
in other words, lie was traveling n little faster than four miles 
per minute. His average for eight flights, four with and 
four against the wind, was 229 m.p.h. 

Such speeds, if they could be maintained, would bring 
distant places on tile earth very close together. The airline 
distance from London to New York is 3471 miles. The 
difference in time between London and New Y ork is nearly 
five hours. If a plane could maintain the average speed 
made by Lieutenant Mnugliaii a man could leave London 
at seven o'clock in tiie morning and land nt New York at five 
o’clock tiie same afternoon, or leave New York at seven o'clock 
in the morning and land nt San Francisco at two o’clock on 
the afternoon of the same day. 

The Army Air Service entered planes in these speed contests 
not alone for the purpose of breaking records but in order 
that they might learn much of real value. In no way except 
by actual trial under severe conditions can the characteristics 
of aircraft be determined with accuracy. Experience has 
shown that high speed is absolutely essential in military 
fighting planes. There is. however, probably a limiting speed 
beyond which it will he impossible for the pilot to endure the 
strain, beyond which lie cannot both fly- and fight. 

Not many weeks ago two officers of the Army Air Service 
remained in the air in an airplane for more than thirty-five 
hours. This was an unsurpassed endurance record ; but, best 
of nil. it showed us by a practical test that we had been able 
to build and to operate engines that were capable of such a 
performance. This means that long cross-conntry flights 
may hereafter ho attempted with much greater assurance that 
the aircraft will he equal to their performance. One of the 
same_ pilots who successfully completed tile endurance test had 
previously secured another record of equal importance. He 
had climbed in an airplane to an altitude of more than seven 
miles. We thus learned tor the first time the atmospheric 
conditions at such a height, their effect upon the airplane, 
upon its power plant, and upon its occupant. We now know 
fairly well by actual test what must be done to make it possible 
for man to navigate the air at such an altitude, and the changes 
that must .be incorporated in the ordinary airplane in order 
that it may fly at these great heights. 

Army Air Service pilots now hold every airplane record 
for speed, for endurance and for altitude.’ This shows not 
only that they are skillful flyers but also that the technical 
development of aircraft and engines in the United Stales 
is nt least as far advanced as in any other country. It is a 
fact, however, that this country, where man first flew, is 
now lagging far behind others in using this new means of 
transportation and communication. And yet there is no 
country in the world where the advantages arc greater or 
more apparent 

In addition to the speed contests in Detroit there were 
others for weight-carrying airplanes, to determine the speed 
and reliability of aircraft adapted not alone for military 
hut also for commercial purposes. It was thoroughly dem- 
onstrated that when aircraft are properly built, properly 
maintained and flown b.v skilled personnel, they are capable 
of carrying pnssengers and freight safely and speedily over 
the long routes between distant points in the United States. 
Why, then, are they not used ? It is true that there have been 
many accidents. Is this the sole or main reason for the lack 
of air-transportation companies? In the early days of rail- 
roads accidents wore nt least as frequent, and 'the loss of life 
many times greater. Though even now accidents on the rail- 
roads are not unknown, they have been greatly lessened because 
of legislation requiring installation of safety devices and 
compliance with other rigid rules. 

Taking a lesson from the past, those who are interested 
in the development of commercial aerial transportation are 
praying for legislation that will place in the Federal Gov- 
ernment the control of all fiying. This means that the Govern- 
ment most license aircraft and aircraft pilots, just as it now- 
licenses steam vessels and their masters and pilots. A bill 


embodying these provisions has already passed the Senate, 
hut when this was written had not yet .been reported in the 
House. Should it pass, no aircraft could leave the ground 
or water until it had been inspected and pronounced air- 
worthy, nor unless its pilot had passed an examination and 
had been duly declared proficient and fit to fly. When this 
bill becomes a law there will be less difficulty in securing 
insurance — flying will be safer. With airways properly 
marked by day and lighted by night, with landing fields at 
proper intervals, travel by air will become a matter of course 
and probably even safer than in railroad trains, or in auto- 
mobiles. 

It is a commonplace among military men that the next 
war will be won in the air. The nation without an adequate 
air force will he absolutely helpless, and it is likewise true 
tlmt without a commercial air fleet it will be outstripped by 
its rivals in the markets of the world. 

The development of aircraft and of air transportation is 
necessary if we are to maintain our economic and our national 
independence . — The Saturday Evening Post, Feb. 17, 1923 


Curtiss Stockholders 

At the annual meeting of the Curtis Aeroplane & Motor 
Corp., retiring directors were reelected, and Arthur H. Marks, 
New York, President of Skinner Organ Co., and former 
President of Diamond Rubber Co., w-as elected a director to 
fill a vacancy. 

The operating results of the company for the year 1922, 
subject to audit by Price, Waterhouse & Co., and therefore, 
subject to minor change, showed a profit of $16,169.94, com- 
pared with the profit of $101,207.17, for 1921. 

Orders on the books at the close of the year amounted 
to $3,752,009.02, as compared with $1,763,224:55, in 1921. 

The policy of concentrating the efforts of the corporation 
on engineering, which was inaugurated when the present 
management took control of the corporation in 1920, cul- 
minated during the year in the establishment of a new method 
of cooling motors and in the winning of the Pulitzer Race, 
in which Curtiss ships finished first, second, third, and fourth, 
all four making world's records for a closed course. 

This success is directly responsible for the re-entrance of 
the corporation into motor building on a substantial scale. 
This, in turn, has resulted in the re-opening of a part of 
tiie Buffalo factory so that this unit, instead of being a burden 
on the company's finances, should be in 1923, the most 
profitable part of the company’s plant. 

The policies of the company will remain unchanged 
throughout 1923. It is necessary to revise the capitalization 
of tlm company and a plan to this effect will be submitted 
to the stockholders shortly for their approval. It mav also 
be necessary, in view of the larger volume of business being 
transacted, to arrange for the raising of working capital. 
Tiie possible need for this is reflected in a decrease of cash 
on hand at flic close of the year from $994,880.52 in 1921, 
to $174,744.12 in 1922, and an increase of the Government 
work in production from $122,629.81 in 1921, to $791,978.62 
in 1922. 


Austrian Gliding Efforts 

As construction of power aircraft in Austria was until 
recently forbidden by the Peace Treaty, former military avia- 
tors in that country have turned their attention to motorless 
planes, according to a report to the Commerce Department 
from Consul R. W. Heingartner, Vienna. In consequence 
the construction and operation of gliders is assuming con- 
siderable importance. 

A competition is to he held in the spring, probably near 
Vienna, as the hilly nature of the eountry surrounding the 
city is favorable for sailing flights. The Austrian Aero Club 
is reported to have a large fund at its disposal, and the mem- 
bers are very active in preparing for the competition. The 
automotive section of the Vienna technical high school has 
for some time been working on a motorless plane. The work 
is being done by high school students. 
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Aviation in Congress 

(67th Congress, 4th Session) 

Jan. 7, 1923 — Feb. 10, 1923 

Jan. 8, House. 

Mr. Winslow: a bill (H.R. 13715) to create a bureau 
of civil aeronautics in the Department of Com- 
merce, encourage and regulate the navigation of 
civil aircraft, and for other purposes; to the Com- 
mittee on Interstate and Foreign Commerce. 

Jan. 11, Senate. 

Mr. Willis: a bill (S. 4325) to authorize the sale 
of certain Government property and appropriating 
the proceeds thereof for the erection of buildings 
and the purchase and installation of equipment for 
use of the engineering division of the Air Service 

^of the Army; to the Committee on Military Affairs. 

In discussing the Independent Offices Appropriation 
Bill (H.R. 13696), the appropriation for the Na- 
tional Advisory Committee for Aeronautics was 
under discussion. During the debate Mr. Tilson 
drew attention to the great need of federal regu- 
lation of flying. The work of the N.A.C.A. in 
experimentation and research was emphasized. 

Jan. 16, House. 

Mr. Stccnerson : Committee on the Post Office and 
Post Roads H.R. 11193. A bill to encourage com- 
mercial aviation and authorizing the Postmaster 
General to Contract for air mail service and pre- 
scribing rates of transportation and postage there- 
on; with amendment (Rept. No. 1421). Referred 
to the Committee of the Whole House on the state 
of the union. 

Jan. 17, House. 

An amendment providing for an aviation increase to 
enlisted men of the Army, $200,000 and that here- 
after the authorization for increase in flying pay 
contained in section 13-A of the Act of June 4, 
1920 shall be construed to include warrant officers 
of the Army * * * * Lost on point of order that it 
was legislation on an appropriation bill. An 
appropriation of $12,426,000 passed the House for 
aviation. This amount is $245,300 short of the 
budget amount and a decrease of $274,000 from 
current appropriations. The committee reduced 
the item of experimental development about 
$200,000. 

Jan. 18, House. 

, Army Appropriation Bill (H.R. 13793). An amend- 
ment was made and agreed to “Provided further, 
that none of the funds appropriated under the title 
shall be used for the purpose of giving exhibitions 
to the public other than those under the control 
and direction of the War Department , upon govern- 
ment flying fields and no public exhibitions shall 
be given unless a bond of indemnity in such sum 
as the Secretary of War may require from 
damages to person or property shall be furnished 
by the government by the parties desiring the ex- 
hibition.” 

Jan. 19, Senate. 

Remarks and letters in the U. S. Senate regarding 
the reduction of the National Advisory Committee 
for Aeronautics appropriation. The appropriation 
was cut from $270,006 to $247,000 by the Senate 
Committee. 

Jan. 22, Senate. 

Amendment of Senator Lodge providing for ad- 
ditional pay for officers of the staff department 
who made aerial flights, prior to Aug. 1, 1921. 

Jan. 25, House. 

Report of the House Judiciary Committee exoner- 
ating Attorney General Daugherty of impeachment 
charges. 


Jan. 26, House. 

Mr. Stevenson: a bill (H.R. 14038) to amend the 
laws relating to the postal service system, author- 
izing rural routes from 36 to 75 miles in length, 
to encourage commercial aviation, extending the 
insurance and collect-on-delivery privilege to third- 
class matter, and prescribing the computation of 
overtime to employes in post offices; to the Com- 
mittee on the Post Office and Post Roads. 

Jon. 29, House. 

H.R. 6204. An act to grant the military target 
range of Lincoln County, Okla. to the city of 
Chandler, Okla. and reserving the right to use for 
military and aviation purposes, deferred. 

Jan. 30, Senate. 

Mr. Borah submitted resolution for the proposed 
International Conference on economic problems. 

Jan. 31, House. 

Mr. Hicks: Committee on Naval Affairs. H.R, 
14086. A bill authorizing the acquisition of certain 
sites for naval aviation stations; without amend- 
ment (Rept. No. 1495). Referred to the Com- 
mittee of the Whole House on the State of the 

Feb. 1. House. 

Change of reference. Underclause 3 of rule XXII, 
the bill (H.R. 11549) authorizing tile conservation, 
production, and exploitation of helium gas, a 
mineral resource pertaining to the national defense, 
and the development of commercial aeronautics, 
and for other purposes, was reported from the 
Committee on the Public Lands and referred to the 
Committee on Military Affairs. 

Feb. 5, Senate. 

Senator Wadsworth discusses the progress made in 
aviation. Senator King asks whether any attempt 
has been made by the administration to consolidate 
the Army and Navy Air Sendees. 

H.R. 11193, to encourage commercial aviation and 
authorizing the Postmaster General to contract for 
air mail sendee, and prescribing rate of trans- 
portation and postage thereon. Object to as being 
too important to be considered on the Unanimous 
consent calendar. 


Rivalry for U. S. Glider Meet 

An international glider contest which is to be held in the 
United States this year under the auspices of the National 
Aeronautic Association is arousing the keenest sort of rivalry 
among cities and towns throughout the country. Oakland, 
Calif., with the offer of a $5,000 trophy now leads the con- 
tenders lor the meet. Strong claims have been put forward 
by cities in Maryland, Michigan, Georgia, Massachusetts and 
New Hampshire. 

In presenting claims of Oakland, Calif., Mayor John L. 
Davie stated that he has the cooperation of a special com- 
mittee of aviators from the Oakland Flying Club and declared 
that the field at Berkeley, north of Oakland, was the equal 
of the famous Downs Field in England. In order to leave 
no doubt about the favorable conditions offered, the Mayor 
filed aerial photographs of the site with its unobstructed slope 
of nearly three miles and statistics from meteorological ex- 
perts showing wind and weather averages. Reports of special 
tests with a glider weighing 510 lb. were also submitted. 

The gliding committee of the National Aeronautic Associa- 
tion which is headed by Orville Wright, will shortly meet in 
Washington to consider the elaims submitted for consideration 
in selecting a site for the 1923 competition that will bring to 
this country contestants from all parts of the world. 

Capt. E. V. Rickcnbacker has presented a valuable glider 
trophy to be awarded at the international meet, by the 
National Aeronautic Association on behalf of the donor. 
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Mexican Airways 

The latest available issue of Tohtti, the Mexican aeronautical 
monthly, which has just completed its seventh year of publi- 
cation, contains some interesting information of Mexican 
Civil Aviation. 

A concession to operate civil airway services was granted 
by the Department of Communications and Public Works on 
July 21, 1921, to Harry J. Lawson and L. A. Winship. The 
two concessionaires incorporated shortly afterward the Mex- 
ican Aerial Transportation Co. and last year started to 
operate a mail and passenger service between Mexico City, 
Tuxpan and Tampico, using Lincoln-Standard airplanes 
fitted with Hispano-Suiza engines. This airway is partic- 
ularly important on account of the large volume of business 
being transacted in the region by the American oil interests. 
Altogether 39 trips have been made on the Mexico-Tnmpico 
line, and 68 trips on the Mexico-Tnxpan line in addition to 
various flights made to other cities, in particular Ciudad 
Victoria and Monterrey. 

Flying operations were hampered to some extent by the 
lack of landing fields, and with a view to overcome this draw- 
back the company lias so far established sixteen landing fields 
which arc located at the following places: Chihuahua, Jimenez, 
Torreon, Monterrey. Saltillo. Morelia, Leon, Guanajuato, 
Colima, Topic. Mazatlan, Tampico, Tuxpan, Ciudad Vic- 
toria, Alvarado, Tlaeotnlpnn and Oaxaca. Reference to a 
map wonld seem to indicate that the companv intends to de- 
velop two trunk airways leading to the United States: one 
would follow the line of the Northern Railroad of Mexico 
from Mexico City to Juarez, while the other airway, which 
already is partly in operation, leads by way of Tampico. 
Victoria and Monterrey to Laredo, where it could be linked 
up with an American service running by way of Fort Worth 
or Dallas to St. Louis. 

With a view to popularizing air travel, the Mexican Aerial 
Transportation Co. has undornken numerous propaganda and 
exhibition flights in various parts of the Southern Republic, 
and it speaks well for its personnel that not a single accident 
lias marred this work. As under a danse of its concession 
the company must employ within a given time a certain pro- 
portion of Mexican personnel, a flying training school was 
organized at Tampico, where the lirst Mexican civil pilot, 
Sr. Manuel Guzman, recently graduated. The company has 
also organized repair shops which ore equipped for the manu- 
facture of propellers and landing gears, and which arc capa- 
ble of taking care of all emergencies occurring in flying 
operations. 


Regarding Landing Field Nomenclature 
Editor, AvtATiox : — 

proposed by Messrs. Archibald and Donald R.'' Blacken 
Aviation- for Feb. 12. Although it is, of course, necessary 
'""’3 »>! he in agreement on the terms to be used 
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-er, if there are 

gaps in the officially accepted nomenclature, to wait until 
they can be filled in by the method already adopted as stand- 
ard for modifying the system of terminology. 

ologicn! scheme proposed by the Messrs, 
d with what hi ' 

1 in the I; 

1 Advisory t 

•finitions for 

excellent, there is one definition . 

hidude^mh'land and should,^ am convinced, 

tion makes it do. The analogy between craft of the air and 
craft of the sea is very close, and it is altogether logical that 


the term “port” should be taken over directly from one to the 
other. We have reason to feel very strongly on this point 
here because the new landing field established at East Boston 
has been officially named the “Boston Airport” and that title 
has met with general approval both in military and in civilian 
quarters. 

Eim-ARti P. Warner 

Boston, Mass. 

Aviation fully shares Professor Warner’s nicies irith regard 
to the term "airport,” irhieh this magazine leas one of the 
first to adopt and to use, and which has uow- received the 
official sanction of the National Advisory Committee for -Icivj- 
nautics. The new term has the merit of being both brief and 
explicit, although the maritime analogy does not strictly apply, 
for a ship does no I anchor in a seaport; it anchors in a 
harbor.— EDITOR. 


Navy Enters Schneider Cup Race 

Three Navy flying boats have been entered into the Euro- 
pean speed classic scheduled for next summer near the Isle 
of Wight in the competition for the Jacques Schneider avia- 
tion marine trophy. The entry was made Feb. 26 by the 
National Aeronautic Association on behalf of the Bureau of 
Aeronautics of the Navy Department. The rules require 
entry from einbs affiliated with the Federation Acrommtiqiic 
Internationale, which is solely represented in America by the 
National Aeronautic Association. 

This is the first time the United States has entered the 
contest for the Schneider Cup, which has up to now been 
won twice by the Royal Aero Club of Great. Britain and twice 
by the Aero Club of Italy. This contest is a test of speed and 
seaworthiness over a course measuring 200 nautical miles, the 
pilots having to land twice and taxi half a mile on the sur- 
face at a speed of twelve knots. This year three entries have 
been made by Graat Britain. France, Belginm and Italy will 
also compete. 


American Entries, G. B. Race 

Three American entries in the international balloon race 
for the James Gordon Bennett cup were made Feb. 28 by the 
National Aeronautic Association in behalf of the winners of 
the elimination race soon to be held in this country. The 
cup race will lie held at Brussels, Belgium, Sept. 23, aiid is an 
international challenge contest for a trophy valued at 12,500 

The national elimination race will he held on May 30. 
Detroit, Indianapolis, Milwaukee and San Angonio are’ com- 
peting tor the meet, winch will he conducted under direction 
of the Contest Committee of the National Aeronautic Asso- 
ciation. Entries nre allowed three contestants and three 
alternates, so that six balloons will probably go to Belgium 
for the cup contest. 


Personal Paragraphs 

Shirley Short, chief pilot and general manager of the air- 
port at Monmouth, III., lias received an appointment as pilot 
in the Air Mail Service. The particular section of the service 
to u-hich he will be assigned has not yet been made public. 
Filot Short went to Monmouth with the Curtiss-Iowa Air- 
craft. Corp. Following the withdrawal of the companv he was 
retained by a local firm as chief pilot and manager of the 
lying field, and it was mainly due to his untiring efforts that 
the Monmouth airport proved a success. 

Harry Sadenwater, formerly Lieutenant, U. S. Navy, has 
been placed in charge of the technical operation of the broad- 
casting stations of the General Electric Companv, including 
WGYat Schenectady, N Y., and the projected station at 
San I rancisco, Calif. Lieut. Sadenwater was radio officer 
“n the NCI, commanded by Lt. Comdr. P. N. L. Bellinger 

luring the Naw’s transntlnntio flight c ,7 ' 
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Following A.S. officers to duty at Clinmite Field with A.S. 
Teelinieiil School : Majors Frederick L. Martin, Follett Brad- 
ley; Captains William D. Wheeler, Ernest Clark; First 
Lieutenants Edwin B. Bolizien, Howard C. Brandt, George H. 
Brown, Bernard T. Castor, John J. Devery, jr„ Louis N. 
Eller, James Flannery, John H. Gardner, James D. Givens. 
Arthur G. Hamilton, James W. Hammond, Lawrence P. 
Hickey, James P. Hodges, Henry W. Kunkel, Floyd A. Lun- 
dcll, Jasper K. McDuffie, Joseph T. Morris, Frank M. Paul, 
Oliver K. Bobbins, John W. Shoptaw, Stanley Smith, Owen 
E. Sprunnce, Henry E. Wooldridge: See. Lieut. Haynie Mc- 
Cormick. 

To Chanute Field with 15th Sqd. ( Obs. ) : First Lieut. 
Harold II. Carr, First Lieut. Lionel II. Dunlap, See. Lieut. 
Clarence II. Sehabaekcr, A.S. 

Maj. Follett Bradley, A.S., to be Assistant Commandant, 
A.S. Technical School, Chanute Field. 

Relieved from training at Primary Flying School, assigned 
to duty at Brooks Field: First Lieut. Orin J. Bushev, A.S., 
See. Lieut. Kenneth F. Pughe, A.S. 

First Lieut. Raymond S. Jett, A.S., from Kellv Field to 
Post Field. 

Lt. Col. Arthur G. Fischer, A.S. relieved from training at 
Primary Flying School, to Brooks Field for duty, and to 
Lakehurst naval Air Station for course in instruction in rigid 
airship training. 


Naval Aviation 

Navy Search for Missing Seaplane — The Navy dispatched 
March 1 three seaplanes to aid in the search for a private 
seaplane which was lost between Florida and the Bahamas 
Friday, Fell. 23. Although the plane was reported ns missing 
ill dispatches from Stuart, Fla., on Fell. 27, and vessels were 
asked to aid in the search, it is understood that the Pensa- 
cola Naval Air Station was not asked to assist until Feb. 28. 
The lost plane left. Stuart on Feb. 23 for Bimini and started 
to return the same afternoon. On board were Delos Thomas 
of Roanoke, Vo., and Capt. Theodore Tibbs, press reports 

Limits. C. K. Wi'dman, S. E. Haddon, and C. M. Cogaulev 
were ordered to take part in the search. They were attached 
to the Torpedo and Bombing Planes Squadron No. 1. at 
Pensacola, Fla. The three pilots returned to Pensacola naval 


Naval Air Force Gunnery Practice Planned — The Air Force 
of the Navy will take part in the regular gunnery exercises 
commencing July 1 this year. Rules and regulations are now 
being formulated for the gunnery exercises on a competitive 
basis for the fleet of the air as well as the fleet of the sea. 
For the first time aircraft of the fleet will he placed on the 
same basis as the battleships and destroyers. Details are not 
available but it is intended that the annual aircraft prac- 
tices shall include gunfire, bombing and torpedo attacks such 
as would be undertaken in time of war. Competition will he 
arranged between squadrons of the same type of craft, and 
the personnel making the highest scores will be awarded the 
Naval "E" for excellence, which is worn on the arm. 

Possibly the successful planes will also rate an “E” to be 
emblazoned on some part of its fuselage, just ns is shown on 
the funnels or turrets of the excellent battleships, but this is 
not recommended yet. 


Naval Orders— Lieut. John E. Ostrander, del. Nav. Aea., 
Annapolis, Md.; to Bu. Aer., Washington, D. C. 

Ens. Edgar W. Sheppard, det. Bu. Aer.; to Nav. Air Sta. 
Lakehurst, N. J. 

Lieut. Harry A. Miller (S.C.) and Lieut, j.g. Henry H. 
Karp (S.C.) det. Supply Corps School of Application, Navy 
Dept.; to Nav. Aire. Fact. Philadelphia, Pa. 

Lieut. Hugh 0. Quinn (S.C.), det. Nav. Air Sta. Cape 
May, N. J. ; to 0. in C. Commissary Store, Navy Yd., Phil- 
adelphia, Pa. 


©Where Id Fly© 


FLORIDA 

AEROMARINE AIRWAYS, INC. 

Daily Service Key West to Havana 


ILLINOIS 

MID-WEST AIRWAYS CORP. 

MONMOUTH, ILL. 

TRAINING FOR STUDENT AVIATORS 


Illinois PARTRIDGE, Inc. 

Aeronautical Instruction 
Field. Chicago, ID : ^ ^ 430 S. Michigan A»o. 


One of the largest and best equipped flying fields 
in the United States. 

KOKOMO AVIATION CORP. 

Kokomo, Indiana 

A1.L TYPES OF CURTISS PLANES. 


MARYLAND 

Logan Field, 5 miles S. E. of Baltimore 


FENTON. MICHIGAN. 


WHITE BEAR LAKE, MINN. 

Harold G. Peterson Aircraft Company 

SCH001. OF AVIATION 

NS IF JERSEY NEW YORK AIR TERMINAL 

Learn on ships that cannot tail spin. Planes rented $30. hr. 

CHAMBERLIN AIRCRAFT 


KENILWORTH FIELD. BUFFALO. N. Y. 

FLYING STATION. ATLANTIC CITY. N. J. 

CURTISS AEROPLANE & MOTOR CORPORATION 


AEROMARINE AIRWAYS, INC. 

enclosed Flying Boati. Sightseeing Toura — Flights to Shore 


JOHNSON AIRPLANE & SUPPLY CO. 


WISCONSIN 

CURT1SS-WISCONSIN AEROPLANE CO. 

FLYING SCHOOL 

GILLES E. MEISENHEIMER ^ 


special flights, you should be represented in WHERe' TO FLY 

26 Consecutive Insertions f 20.00 
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AERO ENGINE CORP’N. 

Contractors to The U. S. Government 


Lawrance engines are being installed in 
ships under construction by the following : 

Naval Aircraft Factory 
Airplane Engineering Division, 
McCook Field 

Lawrence Sperry Aircraft Co. 
Curtiss Aeroplane & Motor 

Dayton Wright Company 
Glenn L. Martin Company 
Chance M. Vought Corp. 

Huff Daland Aero Corp. 
Cox-KIemin Aircraft Corp. 
Berliner Helicopter 



WESTEPN UNION 


7 -£ 

TELEGRAM 

IlsSsI 


Can You Give 
Service Like This? 

When the “St. Louisan” left Mr. Has- 
kell in Dayton the Telegram shows 

We Caught His Train. 

EQUIP YOUR PLANE WITH NEW MATERIAL AND BE PREPARED-IT PAYS. 


PROPELLERS for 0X5 copper tipped 
Make Wood Type Din. Pitch 

Buffalo ...... .MahoganyCurtiss 8'4". . 5'3" . . 

Flottorp ..... .Birch . . .Toothpick . 

Liqnid Carbonic . Birch ...Toothpick . 

Hart cell Oak ... . Special new 

American Oak Toothpick . 

Paragon Oak .... Paragon design . . 

RADIATORS ROME TURNEY Honey comb 


JOHNSON AIRPLANE & SUPPLY CO., Dayton, O. 





SHAHIXti JIAI-IIIXK.S l’r..l. Miller's Uiirli 


first class used plane. J. F. ncici.um, , 
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YOU SAVE $2.00 ON THIS COMBINATION OFFER 

and receive three publications of recognized value which are essential to every- 
one genuinely interested in aeronautics: 

Regular Special 
Price Combination 

AVIATION, 52 i.auea, $4.00 1 ° ffer 

AERONAUTICAL RULE BOOK 2.00 | 

$5.00 

WHO' WHO IN AMERICAN AERONAUTICS 1.00 

TOTAL $7.00 

AVIATION 

as a weekly prints more important news, original material, photographs and articles describing 
new types of aircraft, engines and accessories than is possible by monthly issues. 

AVIATION prints first the latest information of interest to the industry and the art. 

It does not depend upon newspaper clippings. Instead, the news of important events is 
secured at its source and written by a staff trained to the aeronautical rather than the news- 
paper point of view. 

Its technical articles by recognized authorities have gained for AVIATION a worldwide 
reputation in engineering circles. 

AVIATION is known and respected throughout the aeronautical world for its independence 

AERONAUTICAL RULE BOOK 

by leading aeronautical authorities, including first authentic translation of the STATUTES 
and GENERAL REGULATIONS of the F. A. I. governing all flying meets, events and 
tests. Methods and procedure for conducting meets. How to obtain F. A. I. sanctions. 

Chapters on speed formulae, trigonometrical functions, new reference tables and technical notes, 
balloon gases, etc., etc. 270 pages — bound in blue leather — illustrated. An absolute necessity 
to every pilot and airplane meet promoter. 

WHO’S WHO IN AMERICAN AERONAUTICS 

contains 800 biographical sketches, numerous photographs and a mass of valuable information 
unobtainable in any other publication. Included are State and Municipal Aviation Com- 
missions; Army Air Service; Navy Bureau of Aeronautics; Air Mail Service; National Ad- 
visory Committee for Aeronautics ; Officers and Committees of Associations and Clubs ; Aero- 
nautical Chamber of Commerce; Manufacturers Aircraft Association; Aircraft Underwriters’ 
Association; American Aeronautic Safety Code; Advertising Section. 

THE GARDNER, MOFFAT CO., INC. 

225 Fourth Ave., New York 

Take advantage of this offer by mailing the coupon NOW 

GARDNER, MOFFAT CO. 

225 Fourth Avenue, 

New York. 

Herewith — check — money order — cash for $5.00, for which send AVIATION 
for 52 issues, one copy of the Aeronautical Rule Book and one copy of Who's Who 
in American Aeronautics to 
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Mrcrafr Service Directory 

.. .p WHERE TO PROCUREiEQU^PM^hr^VND^iEIRVI^^^^j J 


AIRCRAFT COMPASS 

PIONEER INSTRUMENT COMPANY 


D FACTORY BROOKLYN IV 


A WRITE FOR OUR 

SPECIAL PRICE LIST 
K§1§|*- CANUCK, JN., AVRO 
AND OX-5 PARTS 
£RI<GSON AIRC.RAF-T LIMITED 

120 KINC ST- EAST TORONTO. CANADA 


PARTNER MECHANIC 


H. M. JONES, Old Orchard Beach, Me. 


PAPCO 

NITRATE AND ACETATE DOPES 


For RELIABLE RESULTS and a SQUARE DEAL. 

USE 

D0PES | T ,^ A ai,a.^ VARNISH 

cl 0 e r ar »T f TANINE> and 

PIGMENTED 1 Res- Tr.de Mark I ENAMELS 

MADE BY 

TITANINE Inc., Union, Union County, N. J. 


MAYWOOD. ILL. 


SPECIAL 


I a few 


AIRCRAFT YEAR HOOK 1922 
that can now be had for $2.-10. Regular price $3.20 

Send for one immediately. 
AVIATION - 225 Fourth Ave., New York 


If you want 


G. ELIAS & BR0. Aircraft Dept.. Buffalo, N. Y. 



CURTISS OX-5 ENGINES 


EDWARD P. WARNER 


CAMBRIDGE, N 



All in the Day’s News 


If you look at the Flying news in 
the papers for the past year you 
will be struck by a significant fact. 

A high proportion of the most 
meritorious performances in the air 
are noted in the press to be those 
of Glenn L. Martin machines. 

This is not to be wondered at 
when it is realized that since men 
first flew, and until 1916, army 
officers spent more hours in the air 
in Martin planes than in all other 
makes combined — and without a 
single serious accident. 

Furthermore, army and navy 


records to 1923 show that in all 
the thousands and thousands of 
miles flown by Glenn L. Martin 
planes only two accidents have 
occurred in which officers were 
killed — one being due to a plane 
caught in a storm in the moun- 
tains and the other to another 
plane colliding with a Bomber. 

The records established by Glenn 
L. Martin airplanes for stability, 
endurance, weight - carrying ca- 
pacity and economy of operation 
long since carried them to the 
front, and daily performance 
based on the quality built into the 
machines is keeping them there. 


THE GLENN L. MARTIN COMPANY 

Cleveland 

Builders of Quality Aircraft since 1909 


